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(57) Abstract: Crystal of highly purified difructose-dianhydride EI (di-D-fructofranose-l,2';2,3'dianhydride, hereinafter referred to 
as DFA m) is produced by a process comprising providing a DFA m purified solution containing DFA III of 90% or higher purity 
at R-Bx 10 to 60, preferably 40 to 55 concentration; adding 5% or less of powdery active carbon thereto and agitating the mixture; 
effecting solid-liquid separation (e.g., diatom earth filtration, membrane filtering, ultrafiltration, continuous centrifugal separation, 
etc.); and concentrating the separated solution, immediately followed by crystallization. This process is characterized in that not 
only can efficient commercial production of DFA m crystal be realized but also the obtained crystal is odorless as different from 
conventional products. Thus, the process is suitable for&ug and food/beverage uses. 
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:£3§§>?^ v^/l^ * ' i^T^t HP K III (Difructose dianhydride 
III: a — D— fructofuranose— /? — D —fructofuranose— 2 ' ,1:2,3' — 
dianhydride) (J£JtT> DFA III £^ 5 ©«H6^ifeH:Hi-5 
©*efcoT, H^JHBt-ttx DFA III ^»biSiS©DFA III 

mUtStlttFA III t fcfet^i < #5 r i(DT*f 

v^/l^ ^ . ^T>-t K y K III ( d i fructose d i a n h 
ydride III : DFA III) 7 7* h — * 2 1 , 2' ; 2, 3' 

-C3te^bTV>«Jim^tt=l*ffit*fcoT (d i -D- fructofuran 
ose — 1, 2 ' ; 2 , 3 ' dianhydride), *^©?S#Ptt^*5 < > 
»9 0~9 5%SSSr^"t-^x *Ot*fttti»©5 2%m^T*fcS 0 

DFA III tt. *5So*:ffi«iAiJ:jRi-«^#6>oW^I^±»3s Ca^^ 

FA III tfS^ ^fcJRflfcV*© 5 £j&>bfc*fciBX<©L&£2&»&^ fcttiMb Lfc 
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fa in -g-waKSriMt b/tgu rMraiuTiiiMDFA in 

09*.tf, DFA III ^W^&^^#7AK:ii^UTDFA III 
tfcts x^y^t^lttTDFA III ^ftO^ma-SrleJJfeU 888 & 

*@WT-fcoT, TM&JKM&MJrife bm^M^h<DX*3bZ> 0 

mffi&mir?>jjmi>mm&thT^z>& mtttt. w/tJcmi&M)* dfa m 

©i«< N |^©DFA III3fefi«:#5^^fei:W:v^v^J8IV^t>©■e*>a. 
U^t>. ttS6©jMfeT?Jt*fl2bfcDFA III Mttx m<^^#> ft 

Sr^MREK «9iB*f-j^S* s *>5s -tOfctKfclciBUl^ ^SfltfteTU S^fe 

:©J;5^ #^t>Rfc*Lfcifii#&ftDFA III HfiA % La>t>£*b£rX$S&ft 
5 O ^J&5b b fcfK^ fifcfefc! ft $ tit V > ft V > (7) &mfcx~h £ o 
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JifBUfct 5fc> D F A III fciov^T^fcffl&asBWB&frafcti* 

V\ DFA III OH5l^jS5^oT#TV>S. LTEHi^^fflt5«^ 
«t>^6^^<^I^C^p n pffi^^^ffi•t- ; 5^^*3V^Xt5. DFA III 
»Rp^«>F*IL«JS:ISfe*bfci«>BftDF A III ^h^S^T** *> N 

LT#t>feT^S^^$^fc^^bDFA ill «r3&*&<X*»K::fc*& 
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-t-ftfc>*K *38W#6>W:^ #*BB^feW%bfc«*^ DFA III 

wkt&&i$m&%7Mzmw.'tz><n-?\tt<. DFA III -^^^405^ 

«©dfa iiH6*«s#t>*TS**«lfc#fen*J:fcx La>fc*fi&9 5% 
J^_hs t^9 5~9 9%i#t?fett°a7^^DFA III ^iH^tbfr 
5^£&f3Di?>Tji,tfJLfc„ *fc. Z(DW$Z<DT&mz&^X, DFA III ^ 
Wi^^nvh^7 7^^1LT#fcDFA III ^tX^tt^^r 

tLfc1><^T*feoTs ^5fe^b#^^ofc*V^^<iiiMS^DFA III 
fttWiDFA III £r{&=i* b*0***k HMMfrfSifc. b^t>tt**>-f 
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MF (^^7^7^;^-) *ifl«R©*§*Sr^-t-o 

#3§!im* D F A III ^i^iSbTMoDFA ill |&&«r3b*ft 
jcX|K^frt-5t>©*e*>5. DFA III ttRiUTtt, DFA III 3r^# 

m £ffcR*»w>«j&\ dfa II^b¥^^*Jl*^xm^^:*5v^T^-r6 

#StIg©DFA III &<£&rzWiftf!>*1r'<x&'££iriZ>o 
Mx-i-£4*V^ CRrTJ'/Xtt'f* V f&Slft) i:il»TDFA III 

&SBti-3»£\ -r^y>-«s 77^ h-^as^fi^bfcfco-e, ^^=* 

y 3^^, =^«7^0 d>bfftmbfct>^*5^$tb5fcfe, fi 

£j£b;fcRJ&ttH:WU DFA III W7 7^ 
fWr^OTt'fc^ ^<Dfc&, tE^te. »DFA III 5NMIXH: 

im&x®}^W)Xfete^tmxte < > {to^ 7 * b -^a^^r^-t-s - £ & 

ZfrfrXmmX&Ztifr. rfrk^fi^MS^#LTL*V\ DFA III ffi 
£#4£V^ p ^^^7C# bft^ L> #^^V^5^ LT L £ 
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*u (dfa in tt<D\*kkztmmzmmirz>) u^stiu^gtt 

ittltf, »titt^M^DFA III ^#SiStft5#^D 

fa in -^w^ (*^msDFA in mmwo ^ov^©ia<H-e>3& 

< (*^>f *±jttt»^**Wt?D F A III L-C^-rS#^bfc 

dfa in ^mmxm^tnm&x&z), tcoo^., *&m\z.m^x\-m 
tt^nio tifrBHb Lfc&fcK^ift'fbxsasfTfrfts ©feist bt, r. (D^m^. 
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r©i5^fMfi:^<^5^mttilllI©DFA III 

IKft70°/oK±©DFA III ^R-Bx60^ 0 * U < 7 0 £*_k 
©ISttftSDFA III 3ffi.?SSr^ffl-fSW^3ST?*>So -0»D 
FA III fettSrftffii-SJltrtiD, #&£9 5%£Ui, *>5V>J4 9 9%£U: 
©»DFA III *N&«:|I|JtXS*3 5%J£U: (M-fj* 1 ;^) -X3»#JK:7C* 
^mi"Swi:}6St?#S„ DFA III a^i: L-Cte:. DFA III *n 
•7h^7 7^^1UT#fcDFA III pfth fefiXtttfeilV^y^O 

:©DFA III ^W»tr±s 77^ b-^M^ae^l OEUi. ifcf;£b<tel 
0 ~ 1 0 0 . L<fc£10~60 <n>4 & V ^&&&9BM'tfit£&Z> - 4: 

*S-e#SU *fc, HS&O^DFA III ^fltfcoTt), ^Pvf^y 
7^-(OT^Pvh irV^p t>fc5)^aLT,JLlBbfc#^<DDFA III 

jfeK«fcoTtfc#P^<HTV\ -hfBbfcm^Sr^ri-SDFA III -^F$c&tM 

7/1^ h— *3Mft&^ftfe$£LT\ DFA III P *ffi&&&-fZ> 

y^x? — tfte N t^#< 2SfiKg^BiJ$*b5. (l) h— (* 

Sr^i-5»* (*frfcb-t\ ^»t>^i-«)- (2) :* P J^w^fcif 
^^^^^^^rSKi: U rtt^PTK • feflX ^P =f*SSr^i-5»5S"e 
fc5„ ISP^b^W^y ^b©DFA III 843tJz:ttfflU/t:©rt:, 77^b 
i//l/b7^7x7-^®4'Xt), aife&tfW* y >Z7)V? h b7^7x7- 
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ifT'fc»9, (2) 0®S^Jli-5„ ^^!Jy7^fh7^7i7^ 
^ N ^ic I FTttS) Sr^i-^^c^i: UTfis T— *n^*HRx ^ 

T*fc5c rn^©»^itX, MHMBK. 

■^O^PS^JSrJy.T^^i" :Arthrobacter sp.; Art 
hrobacter ureafaciens IFO 12140; Ar 
throbacter globiformis IFO 12137; A 
rthrobacter pascens IFO 12139; Baci 
llus sp.; Kluyveromyces marxianus v 
ar. marxianus: Streptomyces sp.; En 
terobacter sp. 

mm, n^mstm. a%m±.m, ^mrn^ mmmmm 
»imx*hz> 0 ^*3> dfa in ffi£k%ik&m&fc®imi-z>Wi&Kn, mmt 

P — 8 2 9 6 £ UT^te^^fcA rthrobacter sp. AHU 1 

fc*3 N ^^!Jy«^?HJ;5DFA III £>3£J&te, DFA III m&(D 
^(Dtftkf&iStlZ^kfcmh&IZ^^K 2S6BJb"?W:DFA III W7 7 
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ftoWS. Z.<Dlt1b* DFA III ^jfe^bi-SfcJex^J®^^ UTs -f^P 
^^^^^MA*©l±J5!5^^^t^^V^t© J ^^ DFA III J£A^ 

5l-^$nfcDFA III ^W^#£>*UU^ ^frb&DFA III TO£ L 
UT, glDFA III OtS^^o — <D— LTI2I 1 ^Ufc^it^n- 

v&^3*y v^^T^abfcm. i£Sf&2c?££^-c. dfa hi 
mmBtmw.) &mz> 0 r^i^ hiesdfa hi ffi&zmmmzm 

<ttl 0~6 0©^©OTt5^Uv\ g£St£ UTfigEizEb/c^O^ilg: 
^ffl"srt|-efc <9 (WTOtotLTIi, AHU 
1 7 5 3i (FERM BP-8 2 9 6) $j$£(D I FT^]$^f'5)> WtM 
m%RTfik1£fe1%mzlsfctf?t.&£\,\ ^J^l-bT, R-Bx lOJ^Jb. 
#£b<{3:l 5£JLJi s M^0^b<^2 OJ^Jh, £ <9 3c L < & 2 0-3 0X\ 
DFA III |&g 6 0 %£*_L, * L < n 6 5 %W_L. K»70% 
JBA±. I^t<fi7 0~8 5%ODFA III ^t££r#5 0 fc^J&K: 

.toT^s »dfa in <£mmzmm:-tz>z-t&x%z> 0 m^h 

±IB^J:oT#fcDFA III ^£ifc©»3ca\ ZfrtmW$iW : &%-tZ>? * 
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O^bftSDFA III TOtt, «C^»^«igi-S 0 DFA III 

mm<Dfe&}%mmRummftM$&m%:m-fh<Dx»ibz> 0 m&mtmtz. dfa 

DFA III £J^O^|^^Jg^jC!ft^UJe)5«!sii-e*)5. 

55^py, 1Ete#£ L < f» 35^ny; 2 00^n ^£17, . 

jftb<f±170^o U< ttl5 0^P $J;tfc£ 

1 4 7 5: ^o^T©t©M^5„ -t^jRJn*^ S^ttLT, 5% 
£AT> 0£L<teO. 1-3%, 35fc#£L<ttO. 5-1. 5%it5©*5 
&<s DFA III 3|fiS9t©|a^^^T3gUa3£i-5o 

^ oho gpR- 1 2mtmm^m), ^/7y7^^- (mf) 
f) m<D'>< bhx>k-D*m&fflmztiz>o mm&m&. Mm, xnm 

±m<Dft, mz-t£, mmmm (ufd *®.m-tz>mm, tv-f^-*-?* 
>\s$— (mf) mm, feWugfoftrntimfcxti^ t^v ^±m<ommm^ 

•fe^Ss^IR (0ilx.fi. JIMMft (80 itp^^UT) W»fc5U 
IRS^i (5, 0 0 0 — 2 5, OOOrpm, £?£L<te8, 0 0 0—1 
5, 000rpm;6, 500 — 10, 000 G N 0^b<(*7, 5 0 0 — 9, 
5 0 0G : 09 & til 0, OOOrpm, 8, 2 0 0 G) D F A III 
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£rA (W#2 5 0~5 0 0/im) ir^^hf! (DFA III KW^tSu 

UDFA III bi&<Dj-V r.*Lfc«fc»JDFA III 

WtMP|*^TDFA III JM^^-y =f«S©«at»«^B5Jh-e 
DFA III o^ H fb^o^cD{BT^ffli^x.s-^^-e#6o -<Z>D 

fa in &,k<d*v *m*mmwmztiz>bmkMi-&m mmm) <omm& 

ffiTU (XMSft) fc*NMln?#S**& (ft^S^i^s MS6 0%» 

dfa in (a?*) (DffiftMm&mzx^xm^mm^ 

ia!9SlU »ilfi»S:#S. iSR-Bx 6 0-8 5. £fl£L< 
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W:6 5-8 0. itlf7 7tS«ltJl«J;V\ 

©j:?^ »w^5dfa in ^m^tzMw-^m^^nwm 

ffiffi) £v^ e DFA ill <DWfe&\k<om, ^tert^^:^^#^U^v^J; 

in >m££k*%L.m£i£z>m&i l a^ 5 o~i o o<c<^&s^t 

V\ (DFA III gtii 9 5-98 T'ltS) ^m^iX 

yy^ftm-tZo mm^m^m^ wts&^ttfexn Mx.fi.hia 

©i^l't'L^SH (5 0 0-6, OOOrpm, £?;£L<tel, 0 0 0 — 5, 
0 0 0 r pm N 0iJ^Lfi2, 000 — 4, OOOrpm, 5 0 0 G— 3, 00 0 
G. U< f*8 O O — 2, OOOG, ^Rfllll, 2 0 O G) Xm^&ftM 

filSi{liffi©l£itii©DFA III)»^i:bT^ffl-t-^o 

ft&ffim (DFA III JjfiSi^ :R-BxftlO~60, Ktt20~ 
5 5. b< «4 0-5 0. DFA III #Bftr±9 0 %fiJLt, IX 

»9 0~9 8%i:^!), #J;U;£ 9 5 - 9 8 *Titi-5) tt> JhfB*&&r 
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iiMk m&n&R.xm&s'vyyv&m. m&i&&<owk, dfa hi 

i/PixT 0 ) f± % 9fS"f«»^ 4tifibXf±*ifi-rsr.i:/j;< % DFA III t 
W»bDFA III jgiiSfcSS^iltfiiXS (Hl«>7n—) <D'p<t%X>b 

m-sr <b%prigT'fe5 0 -t-fcfr-k, dfa in g^i^iiit (01) 

T'4^t5|-i4«^D-7hfeU|i (R-Bx 40-7 5) £ LT> 
rtL&^n-r hfelL, DFA III Sr«f»iUTlSia{k:-t-5iii:«s«rffi-efc5. 

^n-^ h%mm& (R-Bx 4 0~7 5) ^avb-eMlt, DF 
A III m#£#«H-5o 8!E*Lfc*5*#tt (DFA III *) 
£#i-5DFA III UyfB^ DFA III &£!*£ LT. r.;ft,«:il**M8 

Jfc5l^fci\ ±Wffimm&. (DFA III*) Jd^Jo LTD FA III»14*4:U 
^^WbtSrtfeT't^ 0wfB) o ^fc, DFA III Viy^mftk 

(Wjt^DFA III -£*;&S^DFA III I^RU { ^<'>1UA»D 
FA III «r£*fcV^DFA III B^fcov^tt, HU#f«it7n- (01 

ic*tJ:5ftDFA in ^fsa>&DFA in m^m^mmjM) <om 
dfa in &£•*>*# (iS4o%p;±) &?*-?hmmirz>m&s $m 

tCDFA III Si^(S||g7 0~9 S%<Dh<Dl)V&bfoZ><DX*, DFA III 
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MM 8 5 %£LL> L < ft 9 0 ~ 9 5 %, toCioTIt 9 5 ~ 9 8 %©D 
FA III y^Btfm. A' — f Al£ Ifc^ot, »»-*ifi. Mas* 

^(D-S:^ (M$0 ^nvfj&ILTDFA III pj^ (D F A III V V 

^w#) sr^atu ^dfa in {.xmmm^mmm^ 

v>^^<^^*^^ttrtDFA in ^^p^#s^ t^-e#^ e t>^»^> 

A,, i©H^^Mt®DttDFA III ttm&k tttffltS/^ 

^ijx^-hB-e^nr^fc^o *fc, ±ia-e^iibfcDFA in #y 

mfrfc. /W- bCMLfc^oT, illt (DFA III ^fi~DFA III 

1 O^JL, ^t<{110~60T'fc^ #V ^vtl7^ K^*^s 0%^±, 
^*L<«1 0 0%<D^?> V ^&)%nh U ^U77^ h h7^7x7- 
if <t bTm^m^fflV^Trtb^ab, ^LTtWcDFA III 

^ov^iu #btbfcDFA in v^T-mftte, fe&mmftmi&m* 
ftozttj:<. mm. mmvs ^t5'^ 5 T^5o #f,tifcDFA in 

&mm%ftozbts:<, ua>t> % Wkffi. %H£kfc<D&®im&K>-rfr 1 hit* 
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*mwn, d f a mmg&i o%*«©dfaiii^ 

^W^^Tte. DFA III MS>5S7 0%»DFA III ^WtR^Wf 

»*Sri«ie)5*:«> % dfa in * h«ya* «f^*ia*aaxtt 

«§9m> dfa in ^m*<<~-*v%m, m&$m®m, ^-^^ 

Sit? # 5 3 o DFA III -g-WSatfc b-Ctt. DFA III SraWU&fB 

f^ffi$^T#fcDFA III ^RlStt©»A^ «DFA III £-8>J&$U D 
FA III <k^^^!f»^Xa^*3VN-C^-rS#S*t^^DFA III 
$T&^ri-&ttfts *><5V^ttrtTJK©DFA III Sr»*Ufc«fls^DFA III £r 
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ti&mm\z&ox&m-*&k, &&\sftmjsmte&. dfa hi 

DFA III. t^Ttt, i^DFA III ^Xf*-€r^W^^X^^l3l{£ 

DFA III tt»^&DFA III Sr*gfi^-f-5IS. Xflttfk gflFttKHNI 
BflBftDFA III 03^«6 0%t>m&XfoZ> (0£U< fi7 0%«t «5 hWi 
V^UV^ 0 mm-rtL^ DFA III ISS^6 0~7 0%gT©DFA III 

£W*a»e>x£«>> gfflCDFA in ^ikts^^^tf, 

«S7 0%TODFA III -^W^ 0%£JLT<^DFA III #W^<^ 

fcDFA III ^fi^^lSV^D F A III^W^bDFA III &m&\Zl&2ki- Z 
TJ&SrP^LT, Witfftfl'ftDFA III 

M^ttfcDFA III SrSU«<#5fe«>x #^S**6>W5te©3!$*s DFA III 

dfa in -smmt^xte. -Liaufcct dfa in &-a-/«. ^ 
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&j&m, miSDFA IIIffiP#MR-tOffiDFA III ^ftS^DFA III H 
m<D{&\ F A I II ^^ffctf) V vf ft t> tfS^ffl pj-fBt? 5 0 

**^^33V^tt. DFA III Itlt ^ISDFA^ft^f 

fctt&©4^DFA III (*fi£ 7 0%£TF£>t><^ 6 0 %OTtf> t> © 

fe-BTIB) t>JHC»i:UT«fflRrffii:*9, ^CDFA III 5rtlt5ri: 
3fe-f> A— x hmm^ DFA III -MIR* 'f — * b^M^-*ft«J:<. 
&Jfc*UTt>,fcv\, -f — *b£UTtes if-/v^ % :/ 

ffifrmT&t&mrt, dfa hi ^mm^n^m^nkn^m^^n^it-r 
z tomb* mmftm&Etokirzmmfr'Siz.tiZo mWiftMtoMte. &fo&m* 

±7$y?m&m^z>J5&;. muAT&m&m^&j3&. *z<Dnm#bm.&&& 
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T«fc5DFA III t®><Dmm*$)^&}fcftM1rZ>^b&X'%Z>o 

^<D£o rfgittliDFA III ©^-g-**L-CV>5l&^tts ^ 
n^fWDFA III <DffiMfc%fr#>Xm%}X'hZ>o b^b^b. * o 

d f a in fctt©-*«4r#fi^*r.fcw\ ^^*m-ttf« 

y^iMltifcDFA III ttOTi'-Ii-C'fcSDFA III <D<tiL 
|^tl*fc-ii-Cfc5li'b^ttl51^s ^avhMtti, DFA III 

^ttffi©^l^I^^5^itioTDFA III (D^^^l-^ 
i:^pj|g-efc(5, 09*.fif N Bu#!;S£ LT^T— ^ b^SSrfToTD F A 
III -i^m«rm^l^* b/c^ N * n-r h^aSrfrx.^J:V\ 

i©i5t> ^W^feVNTfi. DFA III -^W^^CT. -f-^b^ 

&7>ofc:4£«£DFA III tfitMl^ltS^^iiCftTBjii: 

iitf, dfa in £-g-j&^K:ov^te, yy? h-x^mG-fczmnt 

tfX%% 0 



18 



WO 2004/078989 ^^/JP2«M/(?«*2S*>2 



K©^*rt7 o %sx±i>W£ u< N Hi-#iSt-te i o o%-t?£>5 0 b^u 
Wp&77^ i&&{iL<Dh (Darn's: 

fc*5 N *mw^&^Xs 77? xm&w-n, b— ;*(£WM'a•b 
0H*.r* N -r^ y ^n.779 h-^m^-m^^—^ i ^^bfc—^ 

tttt> v'ol— ^a— ^ : v^n.— ^a— ^ 1 — 7/u# b 7 yy\7 a^7 

—if ( S S T) 0 - ( 2 - 1 ) 7/1^ ^ : j3 - ( 2 - 1 ) 7 >V9 1 
-yjV^ Y-yjV Y (FFT) ^M^tLS, ^fc N T*^ 

}V*r)V7s • K# ^ (Aspergillus sydowy) IF0428 
4, I F07 5 3 1^* b^:/b = • ^a-^y^fiD'M^l^t 

SSfm^^y i/mum*$LW.irZ>ft. J 7> V z/m&Mih7 7 7 Y-x<Dm& 
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n«(xv ^muva) (DVBL&&Wi&z>z. z>o dfa hi 

HX-* b ii&itH^*^©^-* b^S^rtToT, DFA III £A 

^(O^M^lS:^— ^ M^it$*T^ bMp©D F A III -^H&<£>M 

JgJlT. DFA III t^f t tT, 77^ b-^Ol^^77^ b i/As b 
:7/i^ b-x^i^M^bT. DFA III co^l&^-y =£ffi*&f&-t% 

*&m-*nm (m-a^b-c, #*st^i-a)o (2) ^-^y^w^^if 

<Z)77^^^IIiU m^P7K-^bT N « =*«fSr^*r«»*t? 
foSo 389§#kaW* y ^b©DF A HI StftmffifflbfcOW^ ^7:? b 
^h7^7s7- ^<^"fT-t>> ^flW * y is? As* b b7^7^7- 

if-CfctK (2) <7*@®te:J?S-r5 0 -f J* !? V7;>^ h >7 y^7i7—^ 
/i~f^<n * b-^>f *fc:*J(L ^i^-oa*^ *HRfcJRi~545- 

T«fc<5o ^*Lb^^^it*bT N mo*** »£. 
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: t<D&mfeffl : k&>Tfc7rrt :Arthrobacter sp.; Art 
hrobacter ureafaciens IFO 12140; Ar 
throbacter globiformis IFO 12137; A 
rthrobacter pascens IFO 12139; Baci 
llus sp.; Kluyveromyces marxianus v 
ar. marxianus: Streptomyces sp.; En 
terobacter sp. 

mm. ft&.mm&'b* ntmm (*&«±t#> ftmmfc. mwmfrmw) *>mm 
^rtBT?fc5o dfa in &&&'k&mi&fctiim"i-2>m&\tt^ mmt 

T N JiiB»£4&fc#©#*©»Sa\ ^Hk #fF^^te-fe^^-^F E RM B 
P-8 2 9 6 tLtfK^tLf:Ar throbac ter sp. AHU 1 

^f^!Jy«^<t5DFA III tf>4=f&f*. DFA III mk<0 
^<Dtf&J&iStl%^t&mb&&V\^. ^±T1iDFA III £Xf\-(D77 

DFA III &1feMifc~fZ>tz.fr<DWMb UX> ^^yy^^»©}IAi 

(DfflSfcSfclt^&V^CP^ £fc. DFA III W7 7^ b-^S-a-W 
L*V«(Dl^^^It'fe 5„ ^ tx.r © J; 5 tii^fcDFA III 
^»*#f>*Uxfi. ^SrDFA III a^i:UT> &lb\z*ftW^&Z>$t 
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^^v^^-f^v^nmmx^m^nFA m ^©dfa hi m 

m<D— &IBi-3A~Dtt©lfti&K:ov^^frtf* ^©^*5 9T?*>5 : 
M±& 7 5%, B*±p° n 5 9%. Ctfcft 5 2%. Dlfcft 7 8% 

IllttSw— ^J^^*fi> 2kOt*3«3^*>5 : 

«JS*5/9 y -f 5 3 %, SAilv? y 9 5 % 

itaufc i f Tj&if ©iiMiao tufcD f a hi ^rtttttfe* 

h<DZ.h^ *Ott©^fe-CW»Ufc45-«DFA III ^*TttW\ 

DFA III Sr#SHi:j65"T?#So 

3*S^<£>iii^DFA III^r»>bf3\ *8KaW>BiV<'DFA HI 

»«SOiSV>DFA III ^T*fc6>e>f±, »8JS©fiV^DF A III 

Lfc^oT, #35911?: J; #iW©DFA III ^rtt*rS*te«ffl 

^o-7f«iotDFA III S5ft^» 

DFA III ^r*£H\ ^f*^c-7bMfCi<J:v^ aftJgflMffi^ 

(0iJ;U£> 5 0~8 0t HOmmHgPiT) 
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itlt I FT^*tJ()T^m #btvfcDFA III -g-W^Sr^n 
•7fMU, »U"CV^»^^L, DFA III (DmmZft? h<D 

x&>z> 0 ^LtrcoFi, BifMi-scD-t?*?^^— * h^mm^n^m^*^ 

&ftoZ.btfX%% 0 

^fcDFA III ^«^^,t<X||^mT^^^T% *t^$tlfcDFA 
III fi#«<Dffi^j£<^i-S^^^T^> ^PJ^J;^^ DFA III^ 

TM$^9 5 w/w%J^Jii:V^ #:b#>"Ciii*«ODFA III £>&£iftu 
»*©^*^5RHW^^5-i*f4^*^W^^^^ 2 0 0 U y 
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^y^(D»*H, O. 1-1 0% N 0£L<f3:O. 5~5%T^oT, 
•?r<z>$L BM^x&O. 02~2. 0%, 0^b<fiO. 1~1. 5%^P 
^P^^r^-TS (nte. ±130 <fc 5 fc-f ^ y v&^H! bfcl#ife 

xjiiv^ mmm<Dm^.AKo\,^xte. o. 5 wm^± s ^ixtsi — 

2 v vmtt5©dUV\ 

©rh 5ov * h^_L, i o o y y wue*±©*ii3bb** > 

2 0 0 y y h;^©^-77-^ ©^SfcteSB^ftTistK ^ft&s-k 
<D-kMm$®&$^? N 0fl*.fi3 0 0~5 0 0 y y b/l^tf^fi^^^teJBfc 
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(i) ±mn£.Mmmmm*mA\.tiz.bo 

fcSo 2 o o ]} y h/w^i:* oJff AT\ *^SH4»s_b#U^r t fit, 

^M^33V^^^#5»4fe«J©^IR^«:Je;T^i- : A r throb 
acter ureafaciens,|^(IFO 12 140)^1^ (AT 
CC 21124), A. pascens (IFO 12139), |^T13- 
2. A. globiformis (IFO 12137), IMC 1 1 1 , A. 
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nictinovorans GS-9, A. ilicis OKU 17B, 
Arthrobacter s p . , I^H 6 5 — 7 N IH AHU 1 7 5 3 (F 
ERM BP — 8296), I^IMC 1 — 2493 ;Kluyveromyce 
s marxianus (ATCC 1 24 24), I^CBS 6 5 5 6. K. 
marxianus var. ma r x i a nu s J(I FO 1735); 
Streptomyces fumigatus, S. r o c h e i , |^E8 
7, Streptomyces sp. N IrIMC 1—2524 ; Pseudo 
monas fluorescens.lRlNo.949;Bacillus c 
i r c u 1 a n s , IOKUMZ. 3 1 B N IrIMC 1-25 54, Bac i 1 
lus s p M I^Snu - 7;Aureobacterium s p . . PIM 
CI— 2494 ;Mi crobacter ium s p . , PAL— 210 ; 
Enterobacter sp M |^S45; Aspergillus f 
umigatus ;Penici 1 1 ium purpurogenum Q 

&m'yo*T&>MMvxm&i^ n^timm^^ (6 5%ta?n) *mx.x, 
tuns* *mm&mm&±m<D x 5 fc*mm*mfc^&wirz> ? 4 -^xntt 
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#^±IBL^^#^«fctt^ 2 0 0 y y WW^_t, JEfcte 500!Jy b/U 

m&«j#F*i«^ isj&s^ g«±«n t>ffiffl"sri6t? 

ft*3 N DFA III ^I^t>aiil:ffiffit51^^tt, SittT7 

fB^£^&^S£*<^/K 4*lnk #flF^«f6ir^^-^FERM BP- 
8 2 9 6 i: LT^ffc^frWtA rthrobacter sp. AHU 17 5 

mxbz a 

^om-a^asi o^jb, 0^u<fii o~6 oo-r^y ^1:77^ i> 

^b7^7x7^M^5-i:}aoTDFA III ^»Srfil3t 

-t©68U -<^y ^^7^ h b7^7x7- if (^tfy 
^ y-i itlsjf) (inulin fructotransferase (de 
polymerizing)) t LT. T-*n/^* — • =^^\f- (Art 
hrobacter s p • ) AHU 1 7 5 3#c(FERM BP-829 
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5 iat, $jSp!ft^.H-Ofg;=i* h T?D F A III 
felDFA III Sr#5i i:*5-e#5 0 

mmm 

1 ) << X V i/cDft^is-fiv 
-f. Atfcfi 

— . Dthft 
(*1) 



-ft;#=HI3t GFn GFn GFn GFn 
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7^ K-afi 



2~6 0 
18 1 0~1 2 

$J70% 



1 0~6 0 

2 0~2 5 

10 0% 



2) #Wf£#<BR> 



Dionex, CarboPac PA1, 4X250ram I. D. 
Dionex, CarboPac PA1 Guard 

mm. 

Oft 

m& (%) 

1 5 
0 
8 5 



IN N a OH 
1M NaOAc 



1 0 Oft 

m& (%) 



1 5 
4 5 
4 0 
2 



Dionex, Pulsed Electrochemical Detector 
Integrated Amperometry 

El: +0. 05V (400 m sec), E2: +0. 75V (200tn sec), 
E3: —0. 15V (400m sec) 

1. 0 ml/min 

1 At C 
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&A* : # 0. l%7M£?ft*r 5 n 1 

SHffiH^^: 120 rain 

3) 

(C&?p) ^tHB#ra^]6. 5min^f)ll4 0min^«!l4 0i©t'- 
^aq^SL-CV^o ^<Dfc°-^(D^fli^b^ttJB#rpg6. 5^bl4. 5min 

(Bthp°p) ^WB#P^7. 9min^30mi n^^^S 0^<^t°— ^ 
tfSfcofc 0 ^ttJB#r H n 4. 5 mi nm^SiJ-^^V^l 4. 5m i njm<D 

(Attft) flfil±lR3»\J9m lni>64 1mi n(D^^4 Ol@©fc°— 
fc 0 Dlta^l^^M^t'-^^Ufc^^ »fcttJH#f^6. 5H14. 5m 

^^©^t^^o^biitstniWBie. 5m i n<z>M-a^2 

t? > 14. 5m i n<7)t°— 0 t^®^tt5„ 

( 1 ) IF TmM£MM.RTJM * ]) l/fr b©DFA III <Z>M?IiX^ 

— if&^/BLTBliiKJfc&fTVV DFA III <D£/&s££rfi^ Lfc 0 -r^U^ 
Sr8 0°CO*3^-e^^C^bfcm. 6 0 o C%X^n-t^o ^KIFT&5 
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ooounit/kg^yy»u 6o°c, 2 immm.wvft&bfcfo 

jg- (8 o°c) s) Rtmm± 4 h 7 0 O) 

^7A: Shodex Sugar KS-801, 300 X 8mm I. D. > 1 ml/min > # 7 -^ffij? 8 

0°C) MLDFA III &5t*bfc 0 I F T Of i^SlXVD F A III 

ii^IIWDFA III ©RjSHfc*fct> 

a>m<te%t?&ffi{k& : m<, /^KP^^b<<e5fcftx dfa hi © 

(2) mmmm vm^m 

2mltf^}:iO°M^y«0. 5mlH. lM^xyR-N 
aOH^y77- (pH5. 5) 0. 4 5mllrX^ 6 0 e C©^m _ e^ 5 # 
WM&Lfc. ^e^^> ffij»*^5 0 ju 1 £r#Hx. N 6 0°CT'l 0 £ *fc 0 

ffl, t 5 7K^ 5 r. £ m J; V) RfoZfeJtis&tco HPLCiaf)4 

J&LfcDFA III SrJ£SL/L„ 1 un i t (il^tl ^mo 1 ©DFA III 
m2) DFA IIIO^iR^^ 



* v xomm mm±mA dfa m © 

(units/ral) ^SJR^(%) 
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<i . A*hn n q 


9 6. 


2 


7 1. 


3 


n. Btt B n q 


8 0. 


3 


5 7. 


8 


/n. ctfcia 


6 8. 


9 


5 3. 


8 


~. D*±o n n 


10 2. 


4 


7 6. 


5 



(1) ±13D|±f n 2 0 0 k g ^ 8 OtCfc'f 1 0 0 0 k g T«l^ 6 0°C 

s-e^-rs, ^<D^mzTmmm±m-enbfctc i ft sooounit 

s/k g^^ y >-«:SSftlU 6 0tT?2 4B#F^it#bDFA III O^&fc 

mny^tc v i %otij^T^Ki&tt^ s (-tt^xmsa : w-mmm 35^ 
^n^. i4 7^nypjf) ^mmv6ox:, 10«#t§. ro^T 
^^ai± (Bg^p>fb^xii^7^7-r h 7 0 0) mMzn^fco 

(2) rcli^IiffitSI (6 0~7 0t) 12 0mmHgElT) t5. 

tf5|9!tt p3tLfcteT\ 2 3 fl#JWa>ttT 1 5 ~ 2 0 °C^^*p-T S c It*©*? ffl b/c 
■&ScSr$MS&HI ( 3 0 0 0 r p m, 1200 G) -e&Jfe* £ ^^^^H-rSo 
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*<Dm&& (DFA III «g9 7%) U #bttfcS^«P^ (DF 

a in mum ±m^tmm^^^m, mm±m.m*ft^mt&. 

l6*flS-#*U Sia#Sft (DFA III *tt9 9%) Sr#S„ #fc*Lfc*NI 
& 5 O °C-eiiJE^ t> DFA III 7 . 2kg (tK# 0 . 1 %) ^#b^7c 0 

(3) JbfB (1) l-^V^Ts 3SS|E±aija^36^Tp<^7^7^/V^— (M 
F) ^jgSrfTofdo 

BBfcRJS^TiS (|IR-Bx2 0) Sr^^^rT. -t^m^BfltS 

i4 M m<D^/7V7^^- {nmmmm&mtm-.-t^^vtm ts 

K-TAMiyyr) SrttfflU $fi®£frofc 0 Si^te l Ofeb bfc„ SUM! 

(4) JbfB (IK (2) ^*3V^ DFA III (#5f?RJS^T?ft : 
MR-Bx60 N DFA IIIiS78. 6%, -t©!2 1. 4%(£fc4 
*S«*5j;t^5tlfS)) [cov^t, ^Ttiot^n-7bfeSlrm\ T!2i"5 
W^Sr#fe (^3)„ iOipfcU, IStO. 6 0 0-0. 7 00 L/L 
-Rpj^&UHlXLT, DFA III GS&S9 7. 3%) Z.<D&? 
iat^D7 h^Wb-C#fcDFA III W#fiJ\ DFA III !) j/f I^i I 
T> tt^ilbfd^^^bT^p^^i: LTifeffit?#««a>> Midi?? 

(DFA III £ U-Cfe5V^«tl^^!jpUT^-e#5-i: 

fcflfcBSftfc:. ^fc, DFA III «t7 6. 8%®^^. iitfDFA III 

(«3) 
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®# (l/l-r) mt (%) mux^ (%) 



0. 5 0 0 — 0. 5 9 9 7 6. 8 6 1. 4 

0. 60 0~0. 7 0 0 9 7. 3 32. 9 

^n-^ hJBfcHIg : N aMBMttTO (t/^/SCR- 13 1 01) 
*7^: 2 2X5 2 5mm N 2 0 0ml 

^ n-v h^ljgt : D F A III RHiKJ&tt£r£ci£ Lfc^i&;fci£i4^T-iti£ 

ffiii Lfcffo, <BR> 

R-Bx 6 0. DFA III MS 7 8. 6%, 
2. 5% L/L-R 
J§^#:7 0 £ C N SV=0. 6 (2. Oml/min) 
«£fW: 7k 

(1) T—^n^^^— • (Arthrobacter sp.) 
AHU 1 7 5 3t (FERM BP-8 2 9 6) ^TlE^i^^T**^ U 

(2) mi&i : l^oTKy^^h^ o. 5%mm^*x, O. 

5%^b^MJ^^> pH7. 0 e 5 00mlWH£P77^3^ 1 
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oomi zmu u bfc 

Jgj&2 : 1 0 . 2 %|gSfc^ h V * A. 0.0 5 h V V 

A N 0. 0 5°/o«-7^!>A, 0. 0 5%y ^ZlTkm^y 0. 0 

lg/L«^-^s 0. 5%Bl^=¥*s pH7. 0 o 20 0LfO^ 
7 7 ^y^ ( 0 &§!Hl33T§Sk ^FF-0 2) lOOL^iHU 

(3) (s^nt^m) 

«|iS*;«#^7yf»*±9s Arthrobacter sp. AH 
U 1 7 5 3t(D-e^?iIft^ (*gMfcl) KWm bfc D ^LT, 

2 7°C. 2 4^ *g£ 5*&«£bf;: 0 Jgfc5&fH^ l 5tyf i % 120 
r pm Q 

Bui&«T*f§§£bfci##i& (7 7^=-io*^ 1L^) 
WK: (*gi&2) fcgSBbfco ^LT, ^77^^-5:2 7°CT% 17 
Bffffl, ®tebfc„ al^ft«> 1 vvm (10 0 L/#K «#*W\ 3 0 0 r 
p m D 

(4) ®ftEUK, *3J:t^£<Pfl!l (3) -CH^bfcit^^x JSl'^l*»t**fr 
k±.ffibKfrffiV. _h?f&DFA III B#Uti&£bfc 0 »**Sr y ^ftfcT, 
pH5. 5\Zfim&* -vt-r* 2 0 c CT^#bfc o 

(«*) 

ftg : 3 oo^y b/^yyj/ h/^ (i»4w«M)3*) 

mm : 1 7H#IHk (I^i^J:!3lNff B 1) 
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• Witgm : 2 7°Cs 2 4fl#RU tli: 5** 

u 2 7^ 2 4B#r^^r smm-rzo 
*mm&&&fo&i& (2000c 4°c. 205$-) u ±m^-^mmt\, 

Ills 

dfa in mm&.j&WLO'f'-x htem 

4^ V y (Ct±p°o) 200kglr80 < C©ilkgl*U I FT 5 0 
0 0 units/kg-f5!)y»U 6 0fei 2«#U DFA 

in^W^&£f&£^7c 0 

^T^^r3 0°C^*PU L^S^-f-^h (80 = 

i/xW— * h) 1 O 0 g (tK5j-6 6%) Sr^PU 3 0°CT'l 2B#^iItUg 

#bttfc-r-^ hfrmm&m.m i±9^v?mm) u ^<d^«^^ 

UTs Bx5 0~7 0iS*ftU r^Sr^^-^b^il^iS^^D^h^ 
DFA 

DFA III ^^r?L^X'TO#bfc^ DFA III 1 0 OKMLTzkl 0 



36 



WO 2004/078989 ^H/JP2004/002592 



NERYUZER, felifc']4 0~l 50kg/hr) \Z. 

xmmu 7 o°c<Dmm.feumMM i-y^hm^ W) ®l is;dn9 i o) 
~c 3 mmnm u isi&^d f a hi ufc Q 

»Lfc/^7— 20 Afc.fc 0 s SIDFA III i:»#DFA III, M£ 
tDFA III ©WtaWftSrSfeltLfc. »b^^SrTIB^4^bfc 0 ^ 
51-, »#DFA III itifiDFA ill J: «? U-9feas3& < ft 19 s 

(«DFA III T'I»#DFA III ^ bTim<^ ft V> 

4 ) #APX^S«T UfcD F A III ©tfg^^ 



»FA III (^f5»#DFA III <DWm 

■fry?. n^t« 1tvk<Dmti B&Wffi 

+ 1.2 +1.4 +0. 5 +1.7 

$[f&#DFA III OWII^tSittDFA III (DWffi 

+ 0. 1 +0. 5 +0. 2 +0. 5 



+ 2 : "B^ 

+ 1 : ^^-frV^ 

0 : ifhbkhmx-te^ 

— 1 : ^-H*< ftV> 



+ 2 : 

+ 1 : ^»&V^ 

0 : ¥%bhhmx-te^ 
- 1 : ^^^V^ 
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